The structures of substances A and C have been elucidated by chemical and spectroscopic analyses. Both compoundsgave stearic acid on catalytic hydrogenation. Based on the analysis of 400 MHz^-NMRspectral data, substance A was determined as 1 3-hydroxy-d.?-9, trans-l 1 , cis-1 5-octadecatrienoic acid and substance C as 9-hydroxy-trans-10, as-12, ds-1 5-octadecatrienoic acid. Substance A was identical with a reduction product of 1 3-hydroperoxylinolenic acid prepared by treatment of a-linolenic acid with soybean lipoxygenase.
Previously we have reported that four anticonidial germination substances A, B, C and D were isolated from rice plant leaves treated with probenazole and with the subsequent inoculation of fungal conidia of rice blast,1* and that substance B was identical with alinolenic acid. 2) In this paper, we describe the structural elucidation of substances A and C.
Substances A and C inhibited the germination of conidium of Pyricularia oryzae and A inhibited the multiplication of Xanthomonas campestris pv. oryzae on an agar plate.1} From 700g of rice plant leaves, about 23mg of A and 3mg of C were obtained. A is a colorless syrup with a peculiar odour quite different from B. The formula C18H30O3 was assigned to A by an elemental analysis ( Found: C, 72.67; H, 9.52; O, 17.24%), the 13C-NMR spectrum of A, and the mass spectrum of the methyl ester ofA. It showed a maximum peak at 236nm with an absorption intensity E\°*m H40. In the IR spectrum ofA, a broad peak at 3350cm"1 and a sharp peak at 1710cm* were observed to indicate the presence of a hydroxyl and a carboxyl group. These data are summarized in Table I in comparison with B and C. A is optically active showing [aft5= +4.8°(c=i9 MeOH). Methylation of A with diazomethane gave the substance A-I. The Rfvalue of A-I on a silicagel TLC plate developed with dichloromethane was 0.25. Under this condition, A did not move at all. The mass spectrum of A-I gave peaks at m/z 308 (M+) and 290. Catalytic hydrogenation of A-I followed by a gas chromatographic analysis revealed the formation of three products; methyl stearate and two unknowncompounds. These two unknown compounds were presumed to be partiallyreduced products of A-I on the basis of mass spectral data. These findings suggest that A is an unsaturated fatty acid having a straight skeleton comprising 1 8 carbons.
The structure of A was finally established by 400MHz 'H-NMR and 100MHz 13C-NMR spectroscopic analyses. As summarized in Table II , 18 peaks were observed in the 13C-NMRspectrum of A, which indicated the 15.2Hz and /15 16= ll.2Hz are indicative ofa cis, trans, cis configuration at these double bonds. Thus, in consideration of the other data described, the structure ofA was established as 1 3-hydroxy-ds-9,trans-1 1 ,cis-1 5-octadecatrienoic acid (Fig. 3 ). This compound has been previously reported by Gardner et al with NMRspectral data.4) A and the reported compound agree very well in their NMRspectral data. They obtained this compoundby the reduction of 1 3-hydroperoxylinolenic acid. In order to confirm the identity of A with the reported compound, 13-hydroperoxylinolenic acid was enzymically prepared by soybean lipoxygenase with a-linolenic acid as the substrate, and the product was reduced by sodium borohydride. A spot ofA gave the same Rfvalue as that of the compound prepared on silica gel TLC developed with ethyl ether (water satd.)-hexane (9 : 1) and differentiated from that of The numbers are coupling constants (at the top, Hz), carbon numbers (in parentheses) and chemical shifts (at the bottom, S, ppm). C is a colorless syrup. It showed a maximum peak at 236 nm with an absorption intensity of E\X°m 1 180. Upon treatment with diazomethane, C gave a methyl ester (C-I). The peaks at m/z 308 (M+) and 290 were also observed in the mass spectrum of C-I. Catalytic hydrogenation of C-I followed by gas chromatographic analysis revealed the formation of three products, methyl stearate and two compounds, which were presumed to be partiallyreduced products of C-I. These experimental results suggest that C is closely related to A; namely, it is an unsaturated fatty acid having a skeleton comprising 18 carbons and is different from A by the position of a hydroxyl group and/or double bonds. The^-NMR spectrum ofC is very similar to that ofA (Fig.   4 ). In this spectrum, the signals of 6 olefmic (Fig. 5) . The remaining four methylene groups observed at 31.32 must exist between (I) and (II) to give the structure as 9-hydroxy-10,12,15-octadecatrienoic acid. The magnitude of the coupling constants, 710(ll = 15.2Hz, Ji2ti3= ll.0Hz and /15 16=ll.OHz, are indicative of trans, cis, cis stereochemistry at these double bonds. Thus, the structure of C has been proved to be 9-hydroxy-/ra^-10, cis-\2, cis-1 5-octadecatrienoic acid (Fig. 3) .
It has been reported4) that soybean lipoxygenase oxidized linolenic acid primarily at carbon 13, with a small degree of oxidation occurring at carbon 9. Since substance A could be obtained by reduction of 13-hydroperoxylinolenic acid, it can be supposed that A and C were formed via a corresponding hydro- The numbers are coupling constants (at the top, Hz), carbon numbers (in parentheses) and chemical shifts (at the bottom, <5, ppm). A rapid nonenzymical conversion of 13-hydroperoxylinolenic acid to substance A by cysteine was observed.6) It can be reasonably assumed that these bioactive substances accumulating in the lesion site of the rice plant function as antimicrobial agents against phytopathogens including Pyricularia oryzae and Xanthomonas campestris pv. oryzae.
EXPERI MENTAL
For spectroscopic analyses, the following instruments were used; a Hitachi 557 spectrophotometer for UV spectra, a Hitachi 21 5 recording spectrometer for infrared spectra, a Hitachi M-80 mass spectrometer for mass spectra, a JEOL FX-400 (400MHz for^-NMR and 100MHz for 13C-NMR) for NMR spectra and a Shimadzu GC-7AGfor gas chromatographic analysis.
Methylation of substances A and C. To one ml of an etherial solution containing 2 mg ofA or C, was added an etherial solution of diazomethane. The reaction mixture, after being kept for about an hour at room temperature, was concentrated to give an oily substance. The resultant products (A-I or C-I) were analyzed by TLC and mass spectroscopy. TLC: Dichloromethane; A-I, i?/ 0.25, C-I, Rf0 .21. TLC analysis. Silica gel plate No. 5714 (Merck) was used. A and C or related substances were detected by UV light (Manaslu Light 2536A) or viewed as dark brown spots by spraying dilute sulfuric acid and heating for several minutes.
Catalytic hydrogenation. A-I or C-I (1~2mg) was dissolved in 1 ml of methanol and hydrogenated with hydrogen gas, using a few milligrams of palladium black as the catalyst under atmospheric pressure. After an hour, the reaction mixture was filtered and the nitrate was concentrated. Theresidue was subjected to gas chromatography and mass spectroscopy. Gas chromatographic analysis. The reduction product described above was dissolved in 1 ml ofhexane and 2 /i of it was injected into a gas chromatograph equipped with a flame ionization detector. The gas chromatographic conditions were: column, 3 mm/2mglass column; supporting material, Gas Chrome P 80/100 mesh; liquid phase, 15% EGSSY; carrier gas, nitrogen 60 ml/min; column tempera- Reduction of hydroperoxide by sodium borohydride. Ten mgof the hydroperoxide described above was dissolved in 1 ml of methanol, cooled to 0°C and reduced with 20mg of sodium borohydride.9) After 20 min at 0°C and 40 min at roomtemperature with stirring, the reaction mixture was diluted with water. After partial removal of the methanol by evaporation, the product was extracted with ethyl ether under the acidic condition. The extract was concentrated and dried in a desiccator to yield a colorless oily substance. 
